CALIFORNIA

ENERGY

CODES & STANDARDS

Title 24, Pad6 and 11
Local Energy Efficiency Ordinanc

2019 MidRise New Construction Reac
CodeCost-Effectiveness Study

Prepared for:

Kelly Cunningham

Codes and Standards Program
Pacific Gas and Electric Company

Prepared by:

Frontier Energy, Inc.

Misti Bruceri & Associates, LLC
EnergySoft

Last Modified: June 22, 2020



LEGAL NOTICE

This report was prepared by Pacific Gas and Electric Company and funded by the California utility
customers under the auspices of the California Public Utilities Commission.

Copyright 2019, Pacific Gas and Electric Company. All rights reserved, except that this document may
be used, copied, and distributed without modification.

Neither PG&E nor any of its employees makes any warranty, express or implied; or assumes any legal
liability or responsibility for the accuracy, completeness or usefulness of any data, information, method,
product, policy or process disclosed in this document; or represents that its use will not infringe any
privately-owned rights including, but not limited to, patents, trademarks or copyrights.



2019 Mid-Rise Residential New Constructianst-Effectiveness Study

Table of Contents

o] (0] 0171 T PPPSRPPRRPRY iii
A [ o1 (o To (U T{ £ o] o I PP PSPPP PP 1
2 Methodology and ASSUMIPLIONIS ......eiiiiiiiiiiieieeeeeaeitee e e e e e e e e s s e e e e e s s n e e e e e s e aannnrneeeeas 1
P2 R = 1 11 o 1 g To I = £0] (0] 1Y o1 ST R P PP PRPPPRPIN 1
2.2 MEASUIE ANAIYSIS...eiiiiiiiiiiiiiiii ettt r et et e e aaaaaaaaaaaaaas 3
221 = To (=T o I (=T=T 0 ] o) (o 3
2.2.2 Energy EffiCIENCY MEASULES............coo ittt a e e e e e e e e e e 3
2.2.3 Al EIECINC MEASUIES......uuutiiiieiiieiieeiieeiieeetaeeaaaaaaaaaaaeaaessessssesssassassassnnssnsssssssssssesseeeeees b
2.24  RENEWADIE ENEN ...ttt 5

2.3 Package DeVEIOPMENL.........cooi i e e e e e e e e e e e e e e e e e e e e 6
P | o Tt =] g =T g1 o | IO 1 £ PRI 6
241 Energy EfficienCy MEASUIe COSES........oiiuriiiiiie it 6
2.4.2  AlEIECHC MEASUIE COSIS . iiiiiiiieiee e e ettt e e e e e e eeeeeeaeaaaaeas 8
24.3 Natural Gas INfraStrUCIUIE COSLS.......uuuuiiriiiiiiiiiriiieieeierreerrrrereeeeaaaeaeeareeeeeaeeseaaseaaaannan 9

P T OF0 1S3 2o Tt 1)Y= 1= PRSPPI 10
2.5.1  OnBill Customer LIfECYCIE COSL.........uuiiiiiiiiiiiiiiiiiieiiree e e e 11
2.5.2  TDV LIFECYCIE COSt.. ..o iiiiiiiiiee ettt e e re e e e e e 12

2.6  Greenhouse Gas EMISSIANS.........cooiiiiiiiiiiiiiit et er e e e e e e e e e e e e e e e s s e e e s eansea s 12

I (T PP PRI 13
3.1 Mid-Rise MURIFaMIIYRESUILS...........ocoiiiiiiiiiiii e e e 13
1ol T=T (o VA @ Y APPSR 13

S Hi ol T=T (o VA =Y PSR 14

4 CONCIUSIONS & SUMMIALY. ... ueeeeieeeiiiiiteeeeee e s ettt e e e e e s et e e e e e e s s ssabs e e e e e e s e aannbae e e e e e e e s e nnbnneeeeeeaanns 20
I S (] (T (=0 ot PSRRI 22
Appendix A California Climate ZONE Map..........uuuiiiiiiiiiiiiiieieeieeee e 24
Appendix B Utility Tariff DEtalilS...........coooiiiiiiii i e e e e e e e e e e e e 25
Appendix @& PG&E Gas Infrastructure COSt MEIMQ.........cccccuvvivriiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeaeeeeeeeenenn A7
Appendix D Detailed ReSUIS MIXEBUEL............uuuiiiiiiiiiiieiiieeeeeeeee e 50
Appendix E Detailed RESUITS ABIECIIC. .......cciiiiiiiiiiie et 53



2019 Mid-Rise Residential New Constructianst-Effectiveness Study
List of Tables

Table 1: Prototype CharaCteriStiCS.....ccovviiiiiiiei e e e e e e e e e e e e e aaaaaaaaaaaeeas 2.
Table 2: Incremental COSt ASSUMIPLIQIIS.........ccoiiiiiiiiiieiuniittrrrrre e e e e e rreeeeataaaaaaaaaaaeaaeesaaassaasaaaaaaaanssnnes 7
Table 3: Costs for Gas versus Electric Water Heating Equipment e¥eaB®@eriod of Analysis.................... 8.
Table 4: Solar ThermBletailed Costs over 30ear Period of ANAlySiS.......ccvvvvviiiiiiiiiiiiieead 9
Table 5: Natural Gas Infrastructure Cost Savings f&lédtric Building............cccveveeeiiiiiiiiiiiiiiiiiieeeeeee, 9
Table 6: IOU Utility Tariffs Applied Based on Climate ZONE..............cooooiiiiii i i ae e 12
Table 7: MixeeFuel Package Results: Efficiency Only (SAVINGS/COST PER APARTMENT)............... 15
Table 8: MixeeFuel Package Results: PV + Efficiency Ogz & Apartment (SAVINGS/COST PER APARTMENT)
................................................................................................................................................................. 16
Table 9: AlElectric Package Results: Efficiency Only (SAVINGS/COSTS PER APARTMENT).............. 17
Table 10: AlElectric Package Results: PEfficiency 0.1 k\tper Apartment (SAVINGS/COSTS PER

N N 1Y/ N 1 SRR 18
Table 11: Mixedruel Measure Package SUMMALY.........ccuuuiiiieeiiiiiiee et e e e e e e e e e aanes 19
Table 12: AlElectric Measure PacKage SUMMIALY........couiiurrriieeeiiiriieeieee e s et e e e e s s re e e e s s inrneeeeeesaaan 19
Table 13: MieRise Multifamily Summary of Compliance Margin and-EH8CtiVENESS.........ccoovviviivieeerinne 21
Table 14: PG&E BaseiTerritory by ClIMate ZONE.........ccuvviiiiiiiiiiiieeee et 26
Table 15: PG&E Monthly Gas Rate ($/TNEIM).......coiiiiiiiiiiie et 26
Table 16: SCE Baseline Territory by Climate.ZONE...........ooo oo e e e e e e e e e 32
Table 17: SoCalGas Baseline Territory by Climate.ZANE.........uuuveeiiiiiieiiiiiiiiieeeeeeeee e, 35
Table 18: SoCalGas Monthly Gas Rate ($/Therm).........c..uviiiiiiiiiiiiee e 35
Table 19: SDG&E Baseline Territory by Climate Zane...........cooooeeiiiiiiiii e 38
Table 20: SDG&E Monthly Gas Rate ($/TherM)........cueiiiiiiiiiiiieee e nreeeee s 41
Table 22: Real Utility Rate Escalation Rate ASSUMPLIONS.........coooiiiiiiiiii e 46
Table 23: Mixedruel Efficiency Only Package Results (SAVINGS/COST PER APARTMENT)............... 50
Table 24: Mixedruel Eftiency + PV Package Results (SAVINGS/COST PER APARTMENT)............... 51
Table 25: Mixedruel Efficiency + PV Package Results , cont. (SAUGSBPER APARTMENT)................ 52

List of Figures

Figure 1: Sstory midrise multifamily prototype depiCtion..............cooiii i 2
Figure 2: Prescriptive central heat pump water heater system schematic..................ccccccc oo, 5.
Figure 3: Map of California climate zones. (Source, California Energy Commissian)...........cccccoevvuvvveeee.. 24



2019 Mid-Rise Residential New Constructianst-Effectiveness Study
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1 Introduction

The California Building Energy Efficiency Standards Title 24, Part 6 (T{@a&dynia Energy Commissjon
2018b) is maintained and updated every three years by two state agencies, the Californgy Exmmmission
(Energy Commissidmand the Building Standards Commission (BSC). In addition to enforcing the code, local
jurisdictions have the authority to adopt local energy efficiency ordinances, or reach codes, that exceed the
minimum standards defineldy Title 24 (as established by Public Resources Code Section 25402.1(h)2 and
Section 16106 of the Building Energy Efficiency Standards). Local jurisdictions must demonstrate that the
requirements of the proposed ordinance aresteffectiveand do not reslt in buildings consuming more
energy than is permitted by Title 24. In addition, the jurisdiction must obtain approval frofarteegy
Commissiorand file the ordinance with the BSC for the ordinance to be legally enforceable.

This report documents cosffective combinations of measures that exceed the minimum state requirements
the 2019 Building Energy Efficiency Standare§ective January 1, 202for new mid-rise (four- to sevenstory)
multifamily residential constructionThe analysisncludes evaluation of both mixefdiel and aHelectric

residential constructiondocumentingthat the performancerequiremens can be meby either type ofbuilding
design Compliance package options and eeffectiveness analysia all 16 California tmate zones (&Y are
presented(seeAppendix A California Climate Zone Mdpr a graphical depiction of Climate Zone locations)

2 Methodology and Assumptions

This analysis usé¢wo different mericsto assesgosteffectivenessBoth methodologies require estimatirapd
guantifying theincremental costs andnergy savings associated with energy efficiency measures. The main
difference between the methodologies is the manner in which they value energy and thus the cost savings of
reduced or avoided energy use

9 Utility Bill Impacts On-Bill): QustomerbasedLifecycle CostLCGapproachthat values energy based
upon estimated site energy usage arustomeron-bill savingaisingelectricity and natural gastility
rate schedulesver a30-year durationaccounting foidiscount rate and energgostinflation.

1 Time Dependent Valuation (TDMEnergy CommissidiCC methodologyvhichis intended to capture
the dsocietal@ I t dzS & elergyaisanicléding longierm projected costssuch as the cost of
providing energy during peak periods of demaardi other societal costsuch as projected costs for
carbon emissionsas well as grittansmission and distributioimpacts This metriovzalues energy use
differently depending on the fuel source (gas, elaityi, and propane), time of day, and season.
Electricity used (or saved) during peak periods has a much higher value than electricity used (or saved)
during offpeak periods (Horii et al2014).Thisis themethodologyused by the Energy Commission in
evduating costeffectivenessfor efficiency measures in Title 24, Part 6.

2.1 Building Prototypes

TheEnergy Commissiasefines building prototypes which it uses to evaluate the affctiveness of proposed
changes to Title 24 requirementBhe CEC recently developed new prototype designs for multifamily buildings
to more closely reflect typical designs for new multifgniuildings across the state. The new prototypes
includetwo low-rise residential designs, a mite, and a highise design.At the time that this report was

written, there wasone mid-rise multifamily prototype which isused in this analysis in dde@ment of the
abovecode package§TRC, 2019The midrise prototype is a&ory building with one belovgrade parking

level, ground floor commercial space, and four stories of residential spabéel describeshe basic
characteristics of thenid-rise prototype and Figurel shows a depiction of the building

1 @ 2020:06-22
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Table 1: Prototype Characteristics

Characteristic Multifamily 5-StoryMid-Rise
113100ft? Total:
Conditioned Floor Area 33,660ft% Nonresidential&
79,440ft? Residential

6 StoriesTotat
1 Story Parking Garagleelow grade)
1 Storyof NonresidentialSpace
4 Storieof Resiential Space

Number of Stories

(8) studios,

Number of Dwelling Units / (40) 1-bed units,
Bedrooms (32) 2-bed units &

(8) 3-bed units
Foundation Concrete podium with underground parking
Wall Assembly Wood frame over dirst-floor concrete podium
Roof Assembly Flat roof
Window-to-Wall Area Ratio 22.5%
HVAC System Ducted plit heat pumps atachapartment

Gas central boiler with solar thermsized to meet the

Domestic HofWater System S . .
prescriptive requirements by climate zone

Source: TRED19

Source: TRC 2019
Figure 1: 5-story mid -rise multifamily prototype depiction.

The methodology used in the analyses for the prototypical building type begins with a design that meets the
minimum 2019Title 24prescriptive requirements (zero compliance margin). Table 1Ba8d 140.% in the
2019Title 24(California Energy Commissj 2018&) lists the prescriptive measures that determine the baseline
design in each climate zone for the nonresidential and-higg residential spaces, respectively. Other features
are consistent with the Standard Design in thenresidentiahCM Refeznce ManualCalifornia Energy
Commission201%) with one exception. The apartments use split system heat pumps instead of a split furnace

2 @ 2020:06-22
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and air conditionethat is prescribed imable 2 othe NonresidentiahCM Reference Manudlhis modeling
choice vas made to better refleaturrentmarket data, which shows heat pumps to be the most common
system type and a very low prevalence of gas furnaces for multifamily buildings four stories and. Jiieiatey
based on a report completed by TRRC, 2019ndvalidatedby analysis oCA HERS Registry DayaSCHhat
showed47% of lowrise multifamily new construction in the 2013 and 2016 cogeles had electric space
heating The analysis also assumeléctric cooking in the apartment units to reflemrrent market data
Laundry was not addressed in this stude building prototype assumes central launfdilities and no
laundry in the units

2.2 Measure Analysis

EnergyPro 8, which usestte California Building Energy Code Compliance simulation@&#CCom 20191.2,
as the simulation engineyas used to evaluate energy impacts using the 2019 Titlreskriptive standards as
the benchmark, and the 20IBDV values<CBECLCom was usetbr this analysis to evaluathe mid-rise
buildingfor code comfianceunder the 2019 nofresidential standardsIDV is the energy metric used by the
Energy Commissiaince the 2005 Title 24 energy code to evaluate compliance with the Tig@gdards

Using the 202 baseline as the starting point, prospective egiefficiency measures were identified and
modeled to determine the projectesite energy (Therm and kWh) and compliance impa&tsual utilitycosts
were calculatedusing hourly datautput from CBECCom,andelectricity and natural gas tariffs feach of the
investor owned utilitieg1OUs)

This analysis focuden the residential apartments only. A prior study and report demonstrateccts
effectiveness of above code packages for nonresidential buildings (Statewide Reach Code TeanT2919a).
StatewideReach Code Teaselectedmeasures for evaluation based on the residential and nonresidential 2019
reach code analys{§Statewide Reach Code Team, 201gajatewide Reach Code Team, 201s)jvell as
experience withand outreach taarchitects builders,and engineersalong withgeneral knowledge of the relative
acceptance of many measurdsdficiency measurpackage$ound to be coseffectivein the nonresidential
buildingreach code analysisere appliedto the nonresidential spaces fewaluating performance relative to
compliance butthe incremental costs andnergyimpacts of these measures dime nonresidentiakpacesvere

not included in this analysifRefer to thenonresidentiareach codestudy formore details (Statewide Reach

Code Team, 2019a).

2.2.1 Federal Preemption

The Department of Energy (DGEe}sminimum efficiency standards for equipment and appliances that are
federally regulated under the National Appliance Energy Conservation Act (NAECA), including duesiiyg,
and water heating equipmensince tate and local governments are prohibited from adoptpaicies that
mandatehigher minimum efficiencies than the federal standards require, the focus of this study is to identify
and evaluate coseffective pakages that do not include high efficiency equipméthilethis study idimited

by federal preemptionin practicebuilders mayuse any package esbmpliantmeasurego achieve the
performance goals, including high efficiency applian€@dten, these mesures arghe simplest and most
affordable measures to increase energy performance.

2.2.2 Enerqgy Efficiency Measures

Fdlowing are descriptions of each of the efficiency measeneduatedfor the residential spacasnderthis
analysisBecause ot all ofthe measures described below were found todmsteffective, and cost
effectiveness varied by climate zgmet all measures are included in all packages sordeof the measures
listedare not includedn any final package.

Improved Fenestratiorg Lower U-factor: Reduce window actor to 0.25 Btu/hr-ft2-°F. The prescriptive
maximumuU-factor is 0.36 in allclimates This measure is applig¢d all windows on floors two through five.

3 @ 2020:06-22
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Improved Fenestratiort LowerSHGCReduce windowgolar heat gairtoefficient SHGLto 0.22. The
prescriptivemaximum SHGIS 0.25 for fixedwindowsin all climatesTheStatewideReach Code Team evaluated
increased SHGC in heating dominated climates (Climate Zone 1, 3, 5, andré8uhisitwere better witha

lower SH5C This measure ispplied to all windows on floors two through five.

Exterior Wall InsulationAddone inchof R-4 exteriorcontinuousinsulation To meet the prescriptive wall
requirementsA i Q& I & &deMoBvall idsKlatidn is used in the basecase, therefore this measure adds
additionalRvalueto existing exterior insulationChis measure is appli¢d all walls on floors two through five.

HERS Verification of Hot Water Pipe Insulatidrne Califorrda Plumbing Code (CPC) requirgseinsulation on
all hot water linesThis measur@rovides credit foHERRater verification of pipe insulation requirements
according to the procedures outlined in the Z0Reference Appendices RA3.GGalifornia EneggCommission
2018b).

Low Pressure Drop DuctéJpgrade the duct distribution system to reduce external static pressure and meet a
maximum fan efficacy of B5watts per cfm operating at full speed. This may involve upsizing ductwork,
reducing thetotal effective length of ducts, and/or selecting low pressure drop componsnth as filtersThis
measure is applied to théuctedsplit heat pumps serving the apartments.

Solar ThermalPrescriptively, central water heating systems require a solamnlaésystem witha 20% solar
fractionin ClimatesZones 1 througl® and 35% solar fraction in Climate Zones 10 througi 8. measure
upgradeshe prescriptivesolarthermal system taneet a 50% solar fractian all climatesassuming there is
availableroof spacefor the additional collectors

Drain Water Heat RecovenAdd drainwater heat recoveryvith a 50% effectiveness &ene all the
apartments.Theassumptionis foran unequal flow desigwherethe output of the heat exchanger feeds only
the cold water inletdo the apartmentshowers, not thewater heater cold water makeup

Efficiency measures were applied to the nonresidential spaces basdw @19NonresidentialReachCode
CostEffectiveness 8tly (Statewide Reach Code Team, 2019a)

2.2.3 All Electric Measures

This analysis assumes that thasecas@rototype modelusesindividualheat pumps for space heatiramd all
electric appliances in the apartmentsherefore, thadlomestic hot water system isié only equipmentserving
the apartment spacew electrify in the aHelectric design The Statewide Reach Code Teewaluated two
configurations forlectric heat pump water heate$iPWHsllescribed below

ClusteredHeat Pump Water HeaterThisclustered design usegsidentialintegrated storageHPWHgo serve
more than one apartment4 to 5 bedrooms on average for a total of 32 HPVifHhe 88-unit building The

water heaters are located in interior closets throughout the building and desifpreshort plumbing runs
without usinga hot water recirculatiorioop. A minimum efficiency 2.0 UEF HPWH was used for this an@dysis
avoid federal preemption)This approach has been selectively used in multifamily projects because of its
reliance on lower costsmall capacity HPWH produc&nceit uses residential equipment with each HPWH
serving fewer than 8 apartmentse CBECComcompliance software had the capability evaluate this design
strategy even before central HPWhdcirculation options were incorporated into the softwarkhe clustered
strategy is not a prescriptive option but is allowed in the performance path if the water heater serves no more
than 8 units and has no recirculation corltrdhe standard design assumes solar thermal, so the proposed
design is penalized in compliance for no solar thermal and made up with other efficiency measures.

4 @ 2020:06-22



2019 Mid-Rise Residential New Constructianst-Effectiveness Study

Prescriptive Central Heat Pump Water Heat@er Section 150.1(c)8C of the 2019 StandatdsEnergy
Commissionmade an executive determinatiasutlining requirements of a prescriptivagproach for central
heat pump water heating systenirts December 2018California Energy Commissj@019b) Key aspects of the
prescriptive approach are describbédlow:

1 The system must beonfiguredwith a design similar to whas presented in the schematic Figure2 of
the executive determination document

1 HPWH must be singjeass split system with the compressor located outdaond be able to operate
down to-20°F.In CBECCom 2019.1.2the currentversion at the time of writing thiseport, the
softwareonly has the capability of modeling SanddRWHs.

1 The system must includgither a solar thermal water heating system that meets the current prescriptive
requirements or 0. kWpcof photovoltaic system capacity papartment dwelling unit.

For this configuratio the Statewide Reach Code Team evaluatests fora central HPWHKystem usinganden
compressorshat met these prescriptiveequirements. Based on the system sizing requirements, 15 Sanden
unitsand 1,200 gallons of primary storage capaaity requiredfor the 88unit building At the time thatcost
effectivenesavas initially compared fathe two HPWH configurationshe latest CBEGCom software with the
ability to model central HPWH systems was not yet availdldestimatethe energyuse for the catral
configuration the water heatingenergy usdor the clustered configuration was usdtlisexpected thathe
energy use of the central system will be higher than the clustapaoach primarily as a result of recirculation
pump energy andbsses.

N - e s == = Draws
p——
Hot Water ! —
Supsly to . S——
Cold Loop
Inket I
Primary
Hot Locp [
Outiet Tonk
— Outlet
~ e Cold |
A+ e 3 Welet
PRI RY Mxig Vahw l
Single Pass | \ !
Heat Pump | Primary \ ‘
Storage Loop \ g
Tank Tank \
'™ l
R | Source
Single P. ( I Bt
e e ' Hot Water
Heat Pump 7/ Return from
— - [* \Fumo ™= Leop

Figure 2: Prescriptive central heat pump water heater system schematic.

All-electric measures were applied to the nonresidential spaces based on tha\z@it8sidential Reach Code
CostEffectiveness Studistatewide Reach Codedm, 2019a).

2.2.4 Renewable Eneragy

Solar PhotovoltaidPV) There is no existing requirement for ilMhe 2019Title 24nonresidential coddor
high-rise residentiabuildings(four or morestorie. The PV sizing methodology was developed to ofiset
portion of annualresidentialelectricity use and avoid oversizing which would violate net energy metering (NEM)
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rules. In all cases, PV is evaluatisihg the PV simulations within CBEQnusing a Standard module typ&80
degree azimuth, and 22 degrdét. The analysis evaluatdeVsystemcapacitiesequal t00.1, 0.2, 0.3, and 1
kWocper apartment.The PV system offseggpproximatelyX>Xd%,XX8%, XXL3%, and42%, of the apartment
electricity usage, respectivelpssumingl5 Watts per square foot for a typical commercial PV system, gk kW
per apartment or 88kWpctotal, would take up about 2% of the total roof area.

2.3 Package Development
Fourpackagesvere evaluatedor each climate zone, as described below.

1) Efficiencyc Mixed-fuel: ThispackageappliesefficiencyY S| & dzZNB&a GKIF G R2y Qd G NR 33
including envelope, water heatirdjstribution, and duct distribution efficiency measures.

2) Efficiencyc All Electric This packagapplies efficiency measurésK I & R2y Qi GNAIISNI FS
in addition to converting any natural gas appliances to electric appliaRoeshe residential spaces
onlywater heating is converted from natural gas to electric.

3) Efficiency &PVc¢ Mixed-fuel: Beginning withthe EfficiencyPackage PVwasaddedto offseta portion
of the apartmentestimated electricity use.

4) Efficiency & P\, All Hectric: Beginning wittithe EfficiencyPackagePV was addetb offseta portionof
the apartmentestimated electricity use.

2.4 Incremental Costs
2.4.1 Enerqy Efficiency Measure Costs

Table22 summarizes théncrementalcost assumptionfor measuresvaluated irthis studyrelative to the
residentialparts of the buildingincremental costs represent the equipment, installation, replacement, and
maintenance costs of the proposed meassuirelative to the base casBeplacementcostsare appliedo PV
inverters and battery systenwver the 30year evaluation periodThere is no assumed maintenance on the
envelope HVAC or DHW measuresCosts were estimated to reflecbsts to the buildingwner. When costs
were obtained from a source that ditbt already includebuilder overhead and profiamarkupof 10%was
added.All costs argrovided agpresent valuan 2020(2020 P¥). Costs due toariations in furnace, air
conditioner, and heat pump capacity by climate zone were not accounted for ianhlgsis.

6 @ 2020:06-22
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Table 2: Incremental Cost Assumptions

Incremental Cost

Measure Performance Level (2020 PV$) Source & Notes
Non-Preempted Measures
Window U $6.95/ft 2window area based onnalysis conducted for the 2019 and 2022 TitlecRdecycles
factor 0.25vs 0.5 $28,301 (Statewide CASE Team, 2Q18)
. Data from CASEeport along with direct feedback from Statewide CASE Team that higher
Window SHGG 0.22vs 025 $0 SHGC does not necessarily have any incrementalropsict (Statewide CASE Team, 2017
$086/ft2based o RRA Yy 3 M éinsglafionénka iv&ll Mdth 2dxde level of existing
Exteriorwall Add Linch $14.058 exterior insulation. Costare averaged frontwo sourcedq(Statewide CASE Team, 2)1
Insulation ' (Statewide CASE Team, 26))and forexpanded polystyrenéEP $and polyisocyanurate
productswith a 10%mark-up added to account for cost increases otiere.
HERS Verified| HERS verified pipe o .
Pipe Insulation II’]SU|§I.IOI’1.VS’]0 $7,260 $83 per apartment for a HERSaterto conduct verification opipe insulation based on
verification feedback from HER®aters
LowPressure | 0.25W/cfm vs0.35 $144per apar'tment.Costs assumeg.5hourshrslabor per multifamily gpartment. Lab.or rate (
$12,654 $96 per hour is from 2019 RSMeans for sheet metal workers and includes an a@éyagGest
Drop Ducts Wi/cfm . L
Index for labor for California cities.
50% solar fraction Costs based on 2022 multifamily solar thermmeasureCASBProposal(Statewide CASE Tean
Solar Thermal vsprescriptive $79,560 2020)and include first cost of $7027 and $8,834present valudor
20%35% replacementmaintenancecosts.
DrainWater 50% effectiveness Costs fron2019 DWHR CA%Eport which assumes heat exchangeper 4 units(Statewide
Heat Recovery flowsto shower ' $16,984 CASE Team, 20d7Costs do noincludeadditional cost of water meters at each apartment
(per SB7,)which would add approx. $175 per dwelling unit.
Renewable EnergyP\)
First costs are frohBNKQ &racking the Sun 2018 co¢Barboseet al., 2018) and represent
costs for the first half of 2018 of $2.9088for nonresidential systest§00 k\Woc These costs
were reduced byl6%for the solar investment tax credivhich is the average creditver
years 202e2022.
. . Inverter replacementost of $0.14/Whcpresent value includes replacementsystar 11 at
PV System System size varies $317Woc $0.15M/bc(nominal) andat year 21at $0.12M/pc(nominal)per the 2019 PV CASE Report
(California Energy Commissj#017).
System maintenance costs of $0.3If¥present value assunseadditonal $0.02/Wbc
(nominal) annually per the 2019 PV CASE Ré@aittfornia Energy Commissj®017).
10% overhead and profit added to all casts
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2.4.2 All Electric Measure Costs

The StatewideReach Code Tearmeached out to stakeholders to collect projetistinformationfor central gas
boilers andboth clustered and central HPWi4ésignsProject data sources included Association for Energy
Affordability (AEA), Redwood Energy, Mith&eptope and theAll-Eledric Multifamily Compliance Pathway
2022 Draft CASE Report (Statewide CASE Team, 2020 are presented ifable3.

Table 3: Costs for Gas vesus Electric Water Heating Equipment over 30-Year Period of

Analysis

Central | Central Gag
Gas Boiler Boiler Clustered Central
(CZs 1) | (CZs 1416) HPWH HPWH
15 units
32 units .1,200gal
1 boiler 80 gal. each total
System Quantity/Description recirc no recirc recirc
Total Equipment Cost $98,733 $126,778 $213,364
(20% SF) | (35% SF)
Solar Thermal 110,096 $131,817 - -
$23,580
Solar PV - - - (8.8 kWWb9
Total First Cost $202,920 | $224,641 $126,778 $236,944
Maintenance/Replacement Cost (NP\  $69,283 $69,283 $81,374 $120,683
Total Cost (NPV) $272,203 | $293,924 $208,152 $357,627
Incremental CosCZ 19 (NPV) ($64,051) $85,424
Incremental Cost CZ0-16 (NPV) ($85,772) $63,703

Typical costs fathe water heating systemare based on the following assumptions:

Central Gas BoileBased orthe averageof total estimatedproject coss from contractors forfour multi-family
projects ranging from 32 to 340 apartmerand cost estimagsfor mid-rise and higkrise buildings from thé\ll-
Electric Multifamily Compliance Pathway 2022 Draft CASE Report (Statewide CASE Tealhe20@60) per
dwelling unit ranged fron$547to $2089and the average cost applied in this analysis wasZRlper dwelling
unit. Costs include installation of gas pipiingm the building meter to the water heatekVater heater lifetime
is assumed to be 15 years and the net present value replacement cpsaial 5is $63,373

Clustered HPWHBased orcosts fromone project with RHEEMPWHsised in a clustered desig@osts include
water heaterinterior closet, electricabutlets, andincreasedireaker sizeandsub feed Water heater based on

2.0 UERO-galbn appliancewith 32total HPWHs serving the building (1 peion4 bedrooms)Water heater

lifetime is assumed to be 15 years and the net present value replacemeratopsar 15s$81,374 This design
assumes 8 water heater closets per floor, at approximately 15 square feet per closet. While this has an impact
on leasable floor area, the design impacts have been found to be minimal when addressed early in design.

Central HPWHBased on avage total installed project costs from four meiéimily projectswith Sanden
HPWHsanging fromd4 to 16Sanden units peproject The cost peBanden HPWkanged from $3,094to
$15,766and the average cost applied in this analysis was2R4 per HPWH Based on the prescriptive system
sizing requirements, 15 Sanden units are required for then@8building, resulting in a totdirst cost of

$213,364 Water heater lifetime is assumed to & yearsBecause SanddiPWHS are an emerging technology
in the United Statesit is expected that over time their costs will decrease dodreplacement ayear 15the

costs are assumed to have decreased by 15%.

; O
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Solar ThermalBased orsystemcostsprovidedin the All-Electric Multifamily Compliance Pathway 2@2éft

CASE Report (Statewide CASE Team, Zbig§t)costs reflect the material, labor, and markup costs presented in
the Draft CASE Repdar the midrise prototype. Replacement and maintenance costs assume replacement of
the solar thermal tank at yearslat $6,110 and glycol replacement of $1,300 each time at yeat8,9and 27.
Thecost of theremaining useful life of the glycol at year 30 is dedudtech the final cost. The Draft CASE

Report included costs for replacing the solar collectors at yéa€allectors cahave longer lifetimes up to 30

years if well maintained, therefore this analysis does not assume any replacement of the collectors over the 30
year analysis period.

Table 4: Solar Thermal Detailed Costs over 30-Year Period of Analysis

Solar Fraction 20% 35%
Materials $33,975 $48,975
Labor $47,740 $49,776
Markup 27.5% 27.5%
FirstCost $104,187 $125,908
ReplacementMaintenance (PV) $5,910 $5,910
Total PVCost $110,096 $131,817

2.4.3 Natural Gas Infrastructure Costs

This analysis assumtgat in an allelectricnew construction project, natural gas would not be supplied to the
building. Eliminating natural g&s the buildingwould save costs associated witonnecting a service line from
the stred main to the building, piping distribution within the building, and monthly meter connection charges
from the utility. Incremental cost$or natural gas infrastructure in thaixedfuel buildingare presented imable

5. Cost datdor the plan review and service extensimas estimated on a per building basisd then

apportioned to the residential and nonresidential portions of the buildings basexhanalgas consumption

For the basecase prototype buildid§% t093% of estimatedbuildingannualgas usas attributed to the
residential water heating systeacross all climate zoneé statewideaverage of 80% waslculated and
appliedto the costs inrable5 based orhousing startprovided by the California Energy Qmission for the

2019 Title 2&odedevelopment processThe meter costsvere based on the service provided to the residential
and nonresidential portion of the building separately. Following the table are descripti@sswimptions for
each of the cost anponents.Costs for gas piping from the metertite gas boilers are included in the central
gas boiler costs above. Gas piping distribution costs were typically included in total project costs and could not
be broken out in all cases.

Table 5: Natural Gas Infrastructure Cost Savings for All-Electric Building

ltem Total NonRes_identiaI Resid_ential
Portion Portion
Natural Gas Plan Review $2,316 $452 $13864
Service Extensidn $4,600 $898 $3,702
Meter $7,200 $3,600 $3,600
Total First Cost $14,116 $4,950 $9,166

1Service extension cosirsclude 50% reductioassumingportion of the costsare passed on to gas customers

Natural Gas Plan RevieWotal osts are based ofRQa H 1 Mm@ anBlysiOfePalo AItRERC, 2019) and
then split between the residential and nonresidential spaces in the building proportionately accorcangual
gas consumptiomvith 80%of the annual loads attributed to residential uniton a satewide basis

Service ExtensiarService extensioooststo the buildingwere taken fromPGEmemo dated Decembes,
2019 to Energy Commission staiificlude costs fotrenching andassune non-residentialnew construction
within a developd area(seeAppendix @ PG&E Gas Infrastructure Cost MerRG&E, 2019)he total cost of

: O

2020:06-22



2019 Mid-Rise Residential New Constructianst-Effectiveness Study

$9,200from the memoisreduced by 50% to account ftdre portion ofthe costs paid for by all customers due to
application ofUtility Gas Main Extensions rute$he resultant cosis apportionedbetween the residential and
nonresidential spaces in the buildibgsed on annual gas consumption of residential and nonresidential uses,
with 80%of the annual loachatural gas usattributed to residential uniton astatewide basis

Meter: Cost per meter provided ByGE for commercial meters. Assume ameter for nonresidential boilers
serving space heatirend service water heatingnhd anotherfor residentialboilers servinglomestic hot water.

2.5 Cost-effectiveness

Cost-effectiveness was evaluated for dl6 Californialimate zones and igresentedbased orboth TDV energy
dZaAy3 G§KS 9y S NBiethdddogyahdarsOh-Bllyagpeoachusingresidentialcustomerutility

rates Both methodobgies require estimating and quantifying the value of the energy impact associated with
energy efficiency measures over the life of the measures (30 years) as compared to the prescriptive Title 24
requirements

Costeffectiveness ipresentedusing bothlifecyclenet present value (NP\#avingsand benefit-to-cost B/0
ratio metrics which represent the ast-effectiveness ofa measurever a 30year lifetime taking into account
discounting of future savingmd costs

1 Net Present Value (NP\BavingsNPV benefits minus NPV coitseported as &ost effectiveness
metric. If the net savings of a measure or package is positive, it is considered cost effective. Negative
savings represent net costs. A measure that has negative energy costtbémedirgy cost increase) can
still be cost effective if the costs to implement the measure are more negative (i.e., material and
maintenance cost savings).

1 Benefitto-Cost (B/C) RatidRatio of the present value of all benefits to the present value afoesits
over30years (NPV benefits divided by NPV costs). The criteria for cost effectiveness is a B/C greater
than 1.0.A value of one indicates thédPV of thesavings over the life of the measuesequivalent to the
NPVof the lifetime incremental cosbf that measure. A value greater than one represents a positive
return on investment. Th&/Cratio is calculatecccordingo Equationl.

Equation 1 B

508 QBADS E IYE O OU° 0D ® A NAVD W& Q' QQO

08 0¢ 50 ® 800060 &
Improving the efficiency of a project often requires an initial incremental investnhemhost cases the benefit
is represented by annual h-y" A d@tifityor TDV savingsand the cost by incremental first cost and replacement
costs.However, some packageaesult in initial construction cost savings (negative incremental cost), and either
energy cost savings (positive benefits), or increased energy costs (negative benefits). In cases where both
constructioncostsand energyrelated savingare negative, te construction cost savings are treated as the
Wo Sy ST A litzreaséderiedy cosks 8B i KIS casé®weharé andeasure or package is-effsttive
immediately (i.e. upfront construction cost savings and lifetime energy cost savings), B/¢bsattfectiveness
A a NFB LINB & SBécas®Rof thase siuBtiaris, NPV savings are also reported,,whitlese casesre
positive values.

1 PG&E Rule 1https://www.pge.com/tariffs/tm2/pdf/GAS RULES 15.pdf

SoCalGas Rule Aitps://www.socalgas.com/regulatory/tariffsm2/pdf/20.pdf
SDG&E Rule 1bttp://regarchive.sdge.com/tm2/pdf/GAS GABJLES GRULE15.pdf
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The lifetime costs dbenefitsare calculated according tajuation2.

Equation 2

Frl Hat Y gl 8a= oo g- ol

Where:

1 n=analysis term
i r=realdiscount rate
1 t=year at which cost/benefit is incurred

The bllowingsummarizes thassumptions applieth this analysiso both methodologies

1 Analysis term of 3@ears
1 Realdiscount rate of $6(does not include inflation)

2.5.1 On-Bill Customer Lifecycle Cost

Residential utility rates were used to calculate utility costs for all cases and detefDmiBll customercost-
effectiveness for the proposed packagesility costs of thenonresidentialspace were not evaluatedin this
study, only gpartmentand water heatingenergy useTheStatewideReach Code Teaabtained the
recommended utility rates from each |Qldsed on the assumptiathat the reach codes go into effeirt 2020.
Annual utility costs were calculated using hourly electricity gasl output fromCBECCom and applying the
utility tariffs summarized iTable6. AppendixB ¢ Utility Tariff Detailsncludesdetails onthe utility rate
schedules used for this study. The applicable residential-tifnese (TOU) rate was applied to all cadesr.
cases with PV generation, tia@proved NEM2 tariffs @re applied along with mimum daily use billing and
mandatory nonbypassable chargeBor the PV casesinual electric production was always less than annual
electricity consumptionand therefore no credits for surplus generatiomere necessaryruture changeto the
NEM tariffs are likely; however, there is a lot of uncertainty about what those changes will be and if they will
become effective during the 201I8tle 24code cycle (202Q022).

Based on guidance from th®Us the residentialelectricTOU tariffs that apply to individually metered
residential apartments were alassed to calculate electricity costs for the central water heating systévihere
baselineallowances are included in the tariffs (SCE ‘BDdhd SDG&E TARR2] the allowances werapplied on
a per unit basior allelectric service.

Based on guidance from the IOUs, master metered multifamily service gas tariffsisegl¢o calculate gas
costs for the centralvater heating systemd.he baseline quantitiesere applied on a per unit bas, as is
defined in the schedulesand when availablevater heating onlybaselire values were used.

Utility rates were applied to eacHimate zonebased orthe predominant IOU serving the population of each
zoneaccording toTable6. ClimateZones 10 and lére evaluated with both SCE/SoCalGas and SDG&E tariffs
since each tility has customers within these climate zon&imate Zone 5 is evaluatethder both PG&E and
SoCalGas natural gas rat€so municipal utility rates were also evaluat&hcramento Municipal Utility District
(SMUD inClimate Zone 13and City of Palolfe Utilities (CPAU) in Climate Zone 4
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Table 6: 10U Utility Tariffs Applied Based on Climate Zone

' Electric/Gas Electricity Electricity Natural Gas
Climate Zones Utility (Apartment | (Central Water (Central Water
Use) Heating) Heating*

1-5,11-13,16 | PG&E PG&EGM
5 PG&E/SoCalGa = OoC ETOUC

TOUD TOUD SoCalGaGM-E
6,8-10,14,15 | SCE/SoCalGas (Option 49) (Option 49)
7,10,14 SDG&E TOUDR1 TOUDR1 SDG&EM
12 SMUDPG&E RTOD(RTO02) GSNT PG&EGM
4 CPAU E1 E2 G2

! These rates arallowed assumingagas is used ithe apartments.

Utility rates are assumed to escalate over timeing assumptions fromesearch conducted by Energy and
Environmental Economics (E3) in the 2019 stRdgidential Building Electrification in Califortiimergy &
Environmental Economics, 2019). Escalation of natural gas rates between 2019 and 2022 is based on the
currently filed General Rate Cases (GRCs) for PG&E, SoCalGas and SDG&E. From 2023 ShigagragaR

are assumed to escalate at 4% per yabove inflation which reflects historical rate increases between 2013

and 2018. Escalation of electricity rates from 2019 through 2025 is assumed to be 2% per year above inflation,
based on electric uitly estimates. After 2025, escalation rates for both natural gas and electric rates are
assumed to drop to a more conservative 1% escalgi@myear above inflatiofor longterm rate trajectories
beginning in 2026hrough2050. Se\ppendixB ¢ Utility Tariff Detail§or additional details.

2.5.2 TDVLifecycle Cost

Cost-effectiveness was also assessed using the En@gy Y A a arR\2 ¢Gfe&thodology TDV is a normalized
monetary format developed and used by tBaergy Commissidior comparing electricity and natural gas

savings, and it considers the cost of electricity and natural gas consumed during different times of the day and
year. he 2019 TDV values are based on long term discounted ab3@syears for all residential measurdhe
CBECComsimulation softwareesults are expressdd terms of TDV KBs. The present value of the energy

cost savings in dollars is calculated bytiplying the TDV KB savings by aet present valueNP\j factor, also
developed by thé&energy Commissiomhe30-yearNPV factor i$0.154/TDV kBtuor nonresidentialprojects

under 2019Title 24

Likethe customer B/C ratioa TDV B/C ratigalue of one indicates the savings over the life of the measure are
equivalent to the incremental cost of that measure. A value greater than one represents a positive return on
investment. The ratio is calculateatcording toEquation3.

Equation 3 B B
OB O OB S E 1YE ,,O",Y'O('Qé Qii "y "Qt 0 QO WO € 1
gm l La il ¥y n [ ”n, ) v, w, T N v, r RSN LA
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2.6 Greenhouse Gas Emissions

Equivalent CO2 emission savings were calculated based on estimates from Zero Code reports available in CBECC
Com simulation softwaréElectricity emissions vary by region and by hour of the,y@scounting for time
dependent energy use and carbon emissions based on source emissions, including renewable portfolio standard

2 More information at:: https://zero-code.org/wpcontent/uploads/2018/11/ZER©@odeTSBCalifornia.pdf

12 @ 2020-06-22



https://zero-code.org/wp-content/uploads/2018/11/ZERO-Code-TSD-California.pdf

2019 Mid-Rise Residential New Constructianst-Effectiveness Study

projections. Two distinct hourly profiles, one for Climate Zones 1 through 5 and 11 through 13 and another for
Climate Zone$ through 10 and 14 through 16. For natural gas a fixed factor of 0.005307 metric tons/therm is
used. To compare the mixed fuel andelkctric cases sidby-side, greenhouse gas (GHG) emissions are
presented as COquivalent emissions per dwelling unit.

3 Results

The primary objective of the evaluation is to identify ceffective, nonpreempted performancéargetsfor
mid-rise multifamily buildings underboth mixedfuel and altelectric casego supportthe design ofocal
ordinances requiring newmid-riseresidential buildings to exceed the minimum state requirements. The
packages presented are representative examples of designs and measures that can be used to meet the
requirements In practice, a buildecanuse any combination afon-preempted or preempteadtompliant
measuredo meetthe requirements.

This aalysisevaluated a package of efficiency measures applied to a nibeddlesign and a similar package for
an altelectric design. Each design was evaluated using the predotrunility rates inall 16 Californiaclimate
zones Solar PV was also added to the efficiency packagda sensitivity analysis was conductedvatiousPV
systemcapacities to optimize costffectiveness.

Although some of thefficiencymeasures evaluated wemot costeffective and were eliminated, the following
measuresare included in at least one package:

1 Improved fenestration

1 Wall insulation

1 Low pressurarop distribution system
1 HERS verified pipe insulation

The following measures we evaluated but were found to not be cesffective and were not included in any of
the packages.

1 Solar thermalsystem with higher solar fracticthan prescriptive requirements
9 Drainwater heat recovery

Costeffectiveness results for thall-electric case are based upon the clustered HPWH approach only. Lower first
costs with the clustered approach resulted in better eefectivenesghan the central HPWHesign

3.1 Mid-Rise Multifamily Results

Table7 and Table9 present results for thenixedfuel and altelectric packages, respectively. Each table shows
costeffectiveness resultfor EfficiencyOnly package and Efficiency + PYackags (with a 17.6kWpcPV system
sizedbased on @ kWbcper apartmen). Bothmixedfuel andall-electricresultsare relative tathe mixedfuel
2019Title 24prescriptivebaseline B/C ratios for all packagese presentedaccording to both the OBill and
TDV methodologies for thmixedfuel and the alelectric cases, respectiveRetailed resultare presented in
AppendixD ¢ Detailed Resultsixed-Fueland AppendixE¢ Detailed Results Atlectric

Efficiency Only:

Compliance margins for thdixed-FuelEfficiency Onlyasesange from 5% to 8%, which meets the CALGreen
Tier 1 energy performance requirement for highe residential buildingdvixed-Fuel Efficiency Onlgasesare
costeffective based on TDV in allnchte zones except for 1 and 16. The cases areatesttive from anOn-Blill
perspective in all climate zones excédpt

TheAll-Bectric Efficiency Onlypackage does not meet minimum code requirements in Climate Zones 1 and 16.
Compliance margins for ather climate zones range from 1% to 584-Hectric Efficiency Onlgasesare cost
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effectivein all climate zonebased on TD\Costeffectivenesgrom anOnBill perspectiveis favorablen all
climate zones excet, 16,and5 in SCG territory

Efficiency + PV:

Several PV system size options were evaluédethe Efficiency + PpackagesOf the PV system sizes
evaluated, ® kWpcper apartment represents the smallest system that resulteB/@ratios greater tharone
based on both metrice all climate zonegor the mixedfuel scenarioAdding a 0.1 k\Atper apartment in the
all-electriccases, resulted iB/C ratios greater than one in all climate zones

TablellandTablel2 describe the efficiency measures included in the mifieal and aHelectric packages,
respectively.
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Table 7: Mixed -Fuel Package Results: Efficiency Only (SAVING3COSTPER APARTMENT)

Total | Total _ Savings (2020 PV$)  B/CRai6 | NPV
Gas Electric (€][€] Utility Incremental
Climate  Elec .| Savings | Savings | Reductions Cost DV Cost(2020 | OnBill OonBill
Zone  Utility ili Margin | (therms) | (kWh) (Ib. CO2) Savings  Savings PV$) -
Cz01 PGE PGE 5.8% 0 26 18 $133 $105 $304 0.44 0.35 ($171) ($199)
Cz02 PGE PGE 59% 0 47 29 $391 $285 $144 2.72 1.98 $248  $141
Cz03 PGE PGE 6.7% 0 44 27 $345 $226 $144 2.40 1.57 $202 $82
Cz04 PGE PGE 6.6% 0 61 37 $465 $331 $144 3.24 2.31 $321  $188
CzZ042 CPAU CPAU 6.6% 0 61 37 $248 $331 $144 1.73 2.31 $104  $188
Cz05 PGE PGE 6.7% 0 42 24 $320 $206 $144 2.22 1.43 $176 $62
Cz052 PGE SCG 6.7% 0 42 24 $320 $206 $144 2.22 1.43 $176 $62
Cz06 SCE SCG 7.1% 0 74 42 $424 $351 $144 2.95 2.44 $280  $207
Cz07 SDGE SDGE 7.6% 0 81 48 $593 $374 $144 4.13 2.60 $449  $230
Cz08 SCE SCG 7.0% 0 84 50 $484 $420 $144 3.37 2.92 $341  $276
Cz09 SCE SCG 6.5% 0 83 51 $468 $441 $144 3.26 3.06 $324  $297
Cz10 SCE SCG 6.5% 0 82 50 $410 $427 $144 2.85 2.97 $266  $283
Cz12 SDGE SDGE 6.5% 0 82 50 $599 $427 $144 4.16 2.97 $455  $283
Ccz11 PGE PGE 6.8% 0 104 70 $637 $635 $625 1.02 1.02 $11 $10
Cz12 PGE PGE 6.8% 0 93 60 $572 $568 $304 1.88 1.87 $268  $265
CzZ12 SMUD PGE 6.8% 0 93 71 $319 $568 $304 1.05 1.87 $15 $265
Cz13 PGE PGE 7.3% 0 132 89 $798 $779 $625 1.28 1.25 $173  $154
Cz14 SCE SCG 6.0% 0 80 49 $407 $449 $304 1.34 1.48 $103  $145
Cz142 SDGE SDGE 6.0% 0 80 49 $576 $449 $304 1.90 1.48 $273  $145
Cz15 SCE SCG 6.8% 0 145 93 $719 $802 $625 1.15 1.28 $94 $177
Cz16 PGE PGE 7.4% 0 117 76 $646 $563 $625 1.03 0.90 $21 ($62)

1Values irredindicate B/C ratios less than 1.
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Table 8: Mixed -Fuel Package Results: PV + Efficiency 0.2 kWpcper Apartment (SAVINGS/COST PER APARTMENT)

Total | Total Savings (2020 PV$) B/C Ratid

Gas Electric GHG Incremental _
Climate Elec Comp. | Savings | Savings| Reductions Utility Cost(2020 | OnBill TDV OnBill TDV
Zone  Utility Margin | (therms) | (kwWh) | (Ib. CO2) | Cost Savings TDV Savings PV$)

Cz01 PGE PGE 5.8% 0 201 131 $1,637 $1,090 $937 1.75 116 $701 $153
Cz02 PGE PGE 5.9% 0 360 163 $2,431 $1,469 $777 3.13 1.89 $1,655 $692
Cz03 PGE PGE 6.7% 0 359 161 $2,400 $1,397 $777 3.09 1.80 $1,624 $620
Cz04 PGE PGE 6.6% 0 385 176 $2,579 $1,562 $777 3.32 2.01 $1,802 $785
Cz042 CPAU CPAU 6.6% 0 61 176 $1335 $1,562 $777 172 2.01 $558 $785
Cz05 PGE PGE 6.7% 0 379 168 $2,480 $1,461 $777 3.19 1.88 $1,704 $685
Cz052 PGE SCG 6.7% 0 379 168 $2,480 $1,461 $777 3.19 1.88 $1,704 $685
Cz06 SCE SCG 7.1% 0 392 178 $1,987 $1,587 $777 2.56 204 $1,210 $810
Cz07 SDGE SDGE 7.6% 0 411 189 $2,770 $1,647 $777 S 212 $1,993 $870
Cz08 SCE SCG 7.0% 0 402 186 $2,059 $1,708 $777 2.65 2.20 $1,282 $931
Cz09 SCE SCG 6.5% 0 410 192 $1,876 $1,742 $777 241 224 $1,099 $965
CzZ10 SCE SCG 6.5% 0 409 190 $1,797 $1,681 $777 231 2.16 $1,020 $904
Cz162 SDGE SDGE 6.5% 0 409 190 $2,646 $1,681 $777 341 2.16 $1,869 $904
Cz11 PGE PGE 6.8% 0 422 206 $2,438 $1,877 $1,258 1.94 149 $1,180 $619
Cz12 PGE PGE 6.8% 0 406 193 $2,352 $1,794 $937 251 191 $1415 $857
Cz1Z2 SMUD PGE 6.8% 0 406 193 $1226 $1,794 $937 131 191 $289 $857
Cz13 PGE PGE 7.3% 0 441 221 $2,548 $1,965 $1,258 203 1.56 $1,290 $707
Cz14 SCE SCG 6.0% 0 439 201 $1,923 $1,901 $937 2.05 203 $987 $964
Cz142 SDGE SDGE 6.0% 0 439 201 $2,819 $1,901 $937 301 203 $1,882 $964
Cz15 SCE SCG 6.8% 0 478 234 $2,128 $2,110 $1,258 1.69 168 $870 $852
Czi16 PGE PGE 7.4% 0 457 222 $2,567 $1,818 $1,258 204 144 $1,309 $560

1Values irredindicate B/C ratios less than 1.
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Table 9: All-Electric Package Results: Efficiency Only (SAVINGSCOSTSPER APARTMENT)

Total | Total ~ Savings (2020 PV$) | ~ BICRatié® |
Gas Electric GHG Incremental| On

Climate Elec Comp. | Savings| Savings | Reductions Utility DV Cost(2020 OnBill TDV
Zone  Utility Margin | (therms) (kwWh) (Ib. CO2) | Cost Savings Savings PV$)

Cz01 PGE PGE -0.4% 125 -873 1040 -$674 $199 -$446 0.7 >1 ($228) $645
Cz02 PGE PGE 1.6% 114 -762 971 -$238 $528 -$606 2.5 >1 $368 $1,134
Cz03 PGE PGE 1.1% 115 -767 975 -$287 $390 -$606 2.1 >1 $319 $996
Cz04 PGE PGE 3.4% 111 -714 952 -$102 $625 -$606 6.0 >1 $504 $1,231
Cz042 CPAU CPAU 3.4% 111 -714 952 $345 $625 -$606 >1 >1 $951 $1,231
Cz05 PGE PGE 1.3% 117 -788 991 -$350 $391 -$606 1.7 >1 $255 $996
Cz052 PGE SCG 1.3% 117 -788 991 -$827 $391 -$606 0.7 >1 ($221) $996
Cz06 SCE SCG 3.7% 107 -670 933 $153 $612 -$606 >1 >1 $759 $1,218
Cz07 SDGE SDGE 4.8% 106 -653 930 -$58 $665 -$606 10.4 >1 $547 $1,271
Cz08 SCE SCG 3.9% 104 -633 912 $227 $693 -$606 >1 >1 $833 $1,298
Cz09 SCE SCG 3.8% 104 -633 912 $212 $739 -$606 >1 >1 $817 $1,345
Cz10 SCE SCG 1.8% 90 -626 743 -$214 $396 -$853 4.0 >1 $639 $1,249
Czile2 SDGE SDGE 1.8% 90 -626 743 -$478 $396 -$853 1.8 >1 $375 $1,249
Ccz11 PGE PGE 2.0% 91 -619 769 -$241 $430 -$371 15 >1 $130 $802
Ccz12 PGE PGE 1.4% 94 -662 773 -$414 $288 -$693 1.7 >1 $279 $980
Czl2 SMUD PGE 1.4% 94 -662 773 $1,060 $288 -$693 >1 >1 $1,753 $980
Cz13 PGE PGE 2.6% 90 -579 777 -$62 $505 -$371 6.0 >1 $309 $876
Cz14 SCE SCG 1.1% 92 -653 759 -$258 $305 -$693 2.7 >1 $435 $998
Cz142 SDGE SDGE 1.1% 92 -653 759 -$532 $305 -$693 1.3 >1 $161 $998
Cz15 SCE SCG 4.4% 74 -409 679 $332 $832 -$371 >1 >1 $704 $1,203
Cz16 PGE PGE -5.8% 108 -777 895 -$621 $127 -$371 0.6 >1 ($250) $498

1Values irredindicate B/C ratios less than 1.
2dhpmé AYRAOF GSa OF aiSciementdl InedSuredbd nNdgs aheNdEgy cogsdvikgs.
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Table 10: All-Electric Package Results: PV + Efficiency 0.1 kWpcper Apartment (SAVINGZCOSTSPER APARTMENT)

Total | Total ~ Savings (2020 PV$) |  B/C Ratid”
Gas | Electric GHG - Incremental | On-

Climate Elec Comp. | Savings| Savings| Reductions Utility Cost(2020 | Bill TDV | Bill TDV
Zone  Utility Margin | (therms) | (kWh) (Ib. CO2) | Cost Savings TDV Savings PV$)

Cz01 PGE PGE -0.4% 125 -741 1,097 $78 $692 -$129 >1  >1 $208 $821
Cz02 PGE PGE 1.6% 114 -606 1,038 $782 $1,120 -$289 >1 >1  $1,071 $1,409
Cz03 PGE PGE 1.1% 115 -609 1,042 $741 $975 -$289 >1 >1 $1,030 $1,264
Cz04 PGE PGE 3.4% 111 -552 1,021 $955 $1,240 -$289 >1 >1  $1,244 $1,529
Cz042 CPAU CPAU 3.4% 111 -714 1,021 $904 $1,240 -$289 >1 >1  $1,194 $1,529
Cz05 PGE PGE 1.3% 117 -619 1,063 $730 $1,018 -$289 >1  >1 $1,019 $1,307
CzZ052 PGE SCG 1.3% 117 -619 1,063 $254 $1,018 -$289 >1  >1 $543  $1,307
Cz06 SCE SCG 3.7% 107 -512 1,001 $935 $1,231 -$289 >1 >1  $1,224 $1,520
Cz07 SDGE SDGE 4.8% 106 -488 1,000 $1,049 $1,302 -$289 >1 >1 $1,339 $1,591
Cz08 SCE SCG 3.9% 104 474 981 $1,014 $1,337 -$289 >1 >1  $1,304 $1,626
Cz09 SCE SCG 3.8% 104 -469 983 $924 $1,390 -$289 >1 >1  $1,213 $1,679
CzZ10 SCE SCG 1.8% 90 -463 813 $480 $1,023 -$536 >1 >1 $1,016 $1,559
Cz1e2 SDGE SDGE 1.8% 90 -463 813 $546 $1,023 -$536 >1 >1 $1,082 $1,559
Czl1l PGE PGE 2.0% 91 -460 837 $660 $1,052 -$55 >1  >1 $714  $1,106
Cz12 PGE PGE 1.4% 94 -505 839 $476 $900 -$376 >1  >1 $852  $1,276
CzZ12 SMUD PGE 1.4% 94 -505 839 $1,513 $900 -$376 >1 >1  $1,890 $1,276
CzZ13 PGE PGE 2.6% 90 -424 843 $813 $1,098 -$55 >1  >1 $867  $1,153
Cz14 SCE SCG 1.1% 92 -473 835 $500 $1,031 -$376 >1  >1 $877  $1,407
Cz142 SDGE SDGE 1.1% 92 -473 835 $589 $1,031 -$376 >1  >1 $965  $1,407
Cz15 SCE SCG 4.4% 74 -242 750 $1,037 $1,485 -$55 >1 >1 $1,091 $1,540
Cz16 PGE PGE -5.8% 108 -608 969 $339 $754 -$55 >1  >1 $394 $809

1Values irredindicate B/C ratios less than 1.
2dhpmé AYRAOF GSa OF aiSciementdl InedSuredbd nNdgs aheNdEgy cogsdvikgs.
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Table 11: Mixed -Fuel Measure Package Summary

MEASUREPEFICATION
Add
Climate | Compliance| Window Window  Wall FanWatt HERS
Zone Margin U-value SHGC Ins. Draw Pipe Ins.
Cz01 5.8% +1"  0.25W/cfm No
Cz02 5.9% 0.22 0.25W/cfm No
Cz03 6.7% 0.22 0.25W/cfm No
Cz04 6.6% 0.22 0.25W/cfm No
CZz05 6.7% 0.22 0.25W/cfm No
CZ06 7.1% 0.22 0.25W/cfm No
Czo7 7.6% 0.22 0.25W/cfm No
Cz08 7.0% 0.22 0.25W/cfm No
Cz09 6.5% 0.22 0.25W/cfm No
Cz10 6.5% 0.22 0.25W/cfm No
Cz11 6.8% 0.25 0.22 +1"  0.25W/cfm No
Ccz12 7.3% 0.22 +1"  0.25W/cfm No
Cz13 7.3% 0.25 0.22 +1"  0.25W/cfm No
Cz14 6.8% 0.22 +1"  0.25W/cfm No
Cz15 6.8% 0.25 0.22 +1"  0.25W/cfm No
CZz16 7.4% 0.25 0.22 +1"  0.25Wi/cfm No

Table 12: All-Electric Measure Package Summary

MEASUREPE(FICATION
Add
Climate | Compliance| Window Window Wall FanWatt HERS
Zone Margin U-value SHGC Ins. Draw Fipe Ins.
Cz01 -0.4% +1"  0.25Wi/cfm Yes
Cz02 1.6% 0.22 0.25W/cfm Yes
Cz03 1.1% 0.22 0.25W/cfm Yes
Cz04 3.4% 0.22 0.25W/cfm Yes
Cz05 1.3% 0.22 0.25W/cfm Yes
Cz06 3.7% 0.22 0.25W/cfm Yes
Cz07 4.8% 0.22 0.25W/cfm Yes
Cz08 3.9% 0.22 0.25W/cfm Yes
Cz09 3.8% 0.22 0.25W/cfm Yes
Cz10 1.8% 0.22 0.25W/cfm Yes
Ccz11 2.0% 0.25 0.22 +1"  0.25W/cfm Yes
Cz12 2.0% 0.22 +1"  0.25W/cfm Yes
Cz13 2.6% 0.25 0.22 +1"  0.25W/cfm Yes
Cz14 2.0% 0.22 +1"  0.25W/cfm Yes
Cz15 4.4% 0.25 0.22 +1"  0.25W/cfm Yes
CZ16 -5.8% 0.25 0.22 +1"  0.25W/cfm Yes
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4 Conclusions & Summary

This report evaluated the feasibility and c&F F SOU A @Sy Saa 2 F dspechidat®nd®d geRl$ ¢ LIS |
constructedmid-rise multifamily buildings. The analysis includgglication of efficiency measureslectric
appliancesandPV in all 16 &lifornia climate zonesandfound costeffective packages across the state. For the
buildingdesignsand climate zones where cosffective packages were identified, the results of this analysis can

be used by local jurisdictions to support the adoptidmeach codes. Cosiffectiveness was evaluated

according to two metrics: OBIll customer lifecycle benefib-costratio and TDV lifecycle benefib-costratio.

Formixedfuel buildings, this analysis demonstrates that there ensteffective Efficiercy Onlypackages that
achievea minimum 5% complianaearginin most climate zoned he exceptioris Climate Zone 1 where the
package was natosteffectivebased on either the TDV or the @ill methodology. In all other cases the
package isosteffectivefor at least one of the metrics.

WhenO0.1 kWscper apartment is includeall climate zones areosteffectivebased on at least one of the
metrics.Theaddition of0.1 kWscper apartment or 8.8 kWhctotal for the building results in an incremental cost
for the PV system @¢§27,855When 02 kWpcper apartment is includedill climate zones areosteffective
based on both metricslhe addition of @ kWbcper apartment or 17.6kWpcfor the building results in an
incremental cost for the PV system &%711

This study evaluated electrification kdsidentialloadsin new mid-rise multifamily buildingsBasedbn typical
construction across California, the basecasadition incorporated all electric appliances withire apartment
spacesAs a resultonly central water heating wasonverted from natural gas to electrés part of this analysis.
For altelectric buildings, this analysis demonstrates that there ensteffective All-ElectricEfficiency Only
packages that meahinimum Title 24codecompliance irall climate zonegxcept 1 and 16The package isost
effectivebased on the TDV methodology in ditmate zones. It isosteffectivebased on the Oiiill
methodology in Climate Zon&through 15, except forClimate Zong5 in SCG territory

When 01 kWhcper apartment is includedall climate zones areosteffectivebased on both metricsThe
addition of 01 kWhcper apartment or 8.8 kWhbcfor the building results in an incremental cost for the PV system
of $27,855

Additional considerations

9 Thisstudy found that electrification of central domestic hot water logidscombination with efficiency
measurescanresult in a benefit to the consumer through lower utility bilisder certainelectricity and
gas tariff scenariofdimate Zones6, 8, 9,15,4 in CPAU territoryand12 in SMUD territoryerritory).
The alelectric resultslemonstrate a trendvith On-Bill costeffectivenessacross the different electric
utilities. Net Present Valuag SCE and SDG&E terriésy as well aSMUDand CPALlkrritories, are
typicallyhigherthanthe cases in PG&E territprThisindicatesthat rate design can play an important
role inencouraging or discouragirgectrification.

1 This study did not evaluate federally preempted high efficiency appliafgexifying tyh efficiency
equipment is a viablapproach to meetinditle 24 code compliancandlocal ordinanceequirements
and iscommonly usedby project teamsOther studies have found thafficiencypackages and
electrification packages that employ high efficiency equipment caguite costeffective ((Statewide
Reach Code Team, 2019ignérgy & Environmental Economics. 2))19

1 If PVcapacity is addetb both the mixedfuel and altelectricefficiency packagesall cases areost
effectivebased on at least one of the two evaluated metricesomecasescosteffectivenessimproves
and in other cases it decreasesative to the case with efficien@nd/or electrificationmeasures only
Thecosteffectiveness of adding Pip to 1 kWper apartmentas an independenteasureresults in
On-Bill benefit-to-costratios between2.3 and 3.1 for PGE territory2.1to 2.3for SCEerritory, and 3.2
to 3.5 for SDG&Eerritory. The TD\B/C ratio for PValoneis approximately2.0 for mosfclimate zones
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for all service territoriesAdding P\in additionto the efficiency packagasprovescosteffectiveness

where theB/Cratios for the efficiency measures alone are lower tia@ B/C ratios for PV alonand

vice versa where they are highémnual basecase electricity costs and annual utility savings from PV are
lower in SCE territory than in PG&kd SDG&Eerritories. This iglue tolower off-peak cost ané

bigger difference in peakevsusoff-peakrate for the TOUD SCElectricity rate tariff Most PV

production occursluring oftpeak times (4pmto 9 pm peak period).

Tablel3 summarizexompliancemargin andcosteffectivenessresults for themixedfuel and altelectric cases
Compliance margin is reported in the cells aodteffectivenessis indcated by the color of theellaccording
to the following:

1 Cells highlighted in green depict a positive compliance margin anebtfestive results using both Gn
Bill and TDV approaches.

9 Caells highlighted in yellow depict a positive compliamzgginand costeffective results using either the
OnBill or TDV apachbut not both

1 Cells not highlighted either depict a negative compliance mafigid text)or a package that was not
costeffectiveusing either the OBill or TDV approach.

For more detail on the results, please referSection 3. Mid-Rise Multifamily Result®&ppendixD ¢ Detailed
ResultsMixed-Fueland AppendixE ¢ Detailed Results Atlectric

Table 13: Mid-Rise Multifamily Summary of Compliance Margin and Cost-Effectiveness
Mixed-Fuel All-Electric
0.1 0.2 0.3
Climate Elec Gas kWDc kWDc kWDc 0.1kWDc 0.2 kWDc 0.3 kWDc
Zone Utility Utility No PV /Apt /Apt IApt No PV IApt IApt /Apt

PGE 0.4%  -04%  -04%  -0.4%
Cz02 PGE
CZ03 PGE
CzZ04 PGE
CZ042 CPAU
CZ05 PGE
CZ052 PGE
CZ06 SCE
CZ07 SDGE
Cz08 SCE
CZ09 SCE
Cz10 SCE
Cz1®2 SDGE
Cz11 PGE
Cz12 PGE
CzlZ2 SMUD
Cz13 PGE
Cz14 SCE
Cz142 SDGE
CzZ15 SCE SCG
CZ16 PGE PGE| 7.4% 5.8%  5.8%  -5.8%  -5.8%
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Appendix A z California Climate Zone Map

Building Climate Zones
California, 2017
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Figure 3: Map of California climate zones. (sourcecalifornia Energy Commissipn
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Appendix B z Utility Tariff Details
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PG&E

The bllowingpages provide details ahe PG&E electricity and natural gas tariffs applied in this stUalgle14
describes the baseline territories that were assumed for each climate zone.

Table 14: PG&E Baseline Territory by Cli mate Zone
Baseline
Territory

Cz01

Cz02

Cz03

Cz04

CZ05

Cz11

Cz12

CzZ13

CZ16

<A XIX|I<

Trangportation Charge

The PG&E monthly gas rate in $/therm was applied on a monthly basis for-therita period endingApril
2020according to the rates showin Tablel5. Rates are based on historical data provided by PG&E.

Table 15: PG&EMonthly Gas Rate($/Therm)

Total Charge

Procurement
Charge Baseline Excess Baseline Excess
Jan 2020 $0.45813 $0.99712 $1.59540 $1.45525 $2.05353
Feb 2020 $0.44791 $0.99712 $1.59540 $1.44503 $2.04331
Mar 2020 $0.35346 $1.13126 $1.64861 $1.48472 $2.00207
Apr 2020 $0.23856 $1.13126 $1.64861 $1.36982 $1.88717
May 2019 $0.21791 $0.99933 $1.59892 $1.21724 $1.81683
June 2019 $0.20648 $0.99933 $1.59892 $1.20581 $1.80540
July 2019 $0.28462 $0.99933 $1.59892 $1.28395 $1.88354
Aug 2019 $0.30094 $0.96652 $1.54643 $1.26746 $1.84737
Sept 2019 $0.25651 $0.96652 $1.54643 $1.22303 $1.80294
Oct 2019 $0.27403 $0.98932 $1.58292 $1.26335 $1.85695
Nov 2019 $0.33311 $0.96729 $1.54767 $1.30040 $1.88078
Dec 2019 $0.40178 $0.96729 $1.54767 $1.36907 $1.94945

“The PG&E procurement and transportation charges were obtained from the following site:
https://www.pge.com/tariffs/ GRF.SHTML#RESGAS

26 @

2020:06-22


https://www.pge.com/tariffs/GRF.SHTML#RESGAS

2019 Mid-RiseResidential New Constructi@st-Effectiveness Study

Pﬂﬂﬁ? Ecﬂs ﬂﬂd ; Revised Cal P.ULC. Sheef No.  48530-E
Canceliin Revised Cal. P.ULC. Sheef No.  48325-E
g Electric Company g

U 3a San Francisco, Galifomia

ELECTRIC SCHEDULE E-TOU-C Sheet 2
RESIDENTIAL TIME-OF-USE (PEAK PRICING 4 - 8 p.m. EVERY DAY)

RATES: E-TOU-C TOTAL RATES
(Cont'd.)
Total Energy Rates (§ per k'\Wh] PEAK OFF-PEAK
Summer
Total Llsaée 5041333 in 2034080 1]
Baseline Credit (Applied to Baseline Usage Only)  (30.08833) (R (20.08633) (R
Winder
Total Usage 3031824 i £0. 20801 1]
Basaline Credit (Applied to Baseline Usage Only) (30.08833) (R) (30.08633) (R
Delivery Minemum Bill Amount (3 per meter per day) 5032854
California Climate Credit {per household, per semi- (335.73)
annual payment occurring in the April and October bil
cycles) (T

Total bundled service charges shown on customer's bills are unbundled according fo the compeonent
rates shown below. Where the delivery minimurm bill amount applies, the customer's bill will equal the
sum of {1 ithe delivery minimurn kill amouwnt plus (2) for bundled service, the generation rate times the
number of kWh used. For revenue accounting purposes, the revenues from the delivery minimum il
amount will be assigned to the Transmission, Transmission Rate Adjustments, Relability Services,
Public Purpose Programs, Nuclear Decommissioning. Competition Transition Charﬁes. Energy Cost
Recovery Amount, DWR Bond, and Mew System Generation Charges based on kWh usage times the
Eu_nrre_ip:gnding unbundled rate component per KWh, with any residual revenue assigned 1o
istribution.

TPursuant to D.20-03-027, distioubon of the Uciober 2020 California Climate Credit will be advanced [M)
and split to the May 2020 and June 2020 bill cycles, 317.8T and 317.86 respectively.. (M}
(Continued)
Advice 5EG1-E-B Issued by Submitted April 28 2020
Decision Robert 5. Kennay Effective May 1, 2020

Vice President, Reguafory Affairs Resalufion
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Pacific Gasand Revised  Cal P.UC. SheetNo. 46540-E
: Electric Company Cancelling Revised  Cal P.U.C. SheefNo. 46252-E

U3 San Francisco, California

ELECTRIC SCHEDULE E-TOU-C Sheet 3
RESIDENTIAL TIME-OF-USE (PEAK PRICING 4 - 9 p.m. EVERY DAY)

RATES: UNBUNDLING OF E-TOU-C TOTAL RATES
(Cont'd.)
Energy Rates by Component ($ per kWh) PEAK OFF-PEAK
Generation:
Summer hall usage) $0.16735 (R; $0.11391 }R]
Winter (all usage $0.1185¢ (R $0.10356 R
Distribution*™:
Summer hall u } $0.12767 {I; $0.11767 il;
Winter (a usage‘ $0.07935 | $0.07705 1
Conservation Incentive Agjustment Baseline Usagﬂ ($0.03204) Elg
Conservation Incentive Adjustment (Over Baseline Usage) $0.05339 I
Transmission* éall usage) $0.03585
Transmission Rate Adjustments® (all usage) $0.00314
Reliability Services* (all usage) {$0.00066)
Public Purpose Programs (all usage) $0.01206 F)
Nuclear Decommissnoning (all usage) $0.00101 1)
Competition Transition Charges (all usage) $0.00096 (R)
Energy Cost Recovery Amount (all usage) $0.00005 (1
DWR Bond (all usa9e2 $0.00580
New System Generation Charge (all usage)"” $0.00571 (n

Transmission, Transmission Rate Adjustments and Reliability Service charges are combined for
esentation on customer bills.

= bnasstnbuuon and New System Generation Charges are combined for presentation on customer

(Continued)
Advice 5661-E-B issued by Submitted April 28, 2020
Decision Robert S. Kenney Effective May 1, 2020

Vice President, Requlatory Affairs Resolution
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Pﬂmm?ﬂﬂsaﬂﬂ ) Revised  Cal P.U.C. Sheef No. 48100-E
. Electric Company Cancelling Revised  Gal P.U.C. Sheef No.  43414-E

U3 Ean Francisco, California

ELECTRIC SCHEDULE E-TOU-C Sheet 4 (T
RESIDENTIAL TIME-OF-USE (PEAK PRICING 4 - B pm. EVERY DAY

SPECIAL 1. BASELIME (TIER 1) QUANTITIES: The following quantities of electricity are to
CONDITIOMNS: be used io ne usage eligible for the baseline cradit (also see Rule 19 for
additional allowances for medical needs):

BASELINE QUANTITIES (kWh PER DAY
Code B - Basic Quantities Code H - All-=Slecinc

CQuantities
Baseline Sumrmer Winter Surnirmer Winber
Termitory' Teer | Toer | Toer | Teer |
P 14.2 1240 16.0 274
O 10.3 12.0 EG 274
R 1B.8 11.3 20.8 2B.1
5 168 11.1 18.7 248
T L] 52 7.6 138
W 7.5 a8 10.8 16.9
W 202 10.7 238 2000
X 103 10.5 EQ 16.4
i 1.0 12.1 12.6 2563
Z 62 &1 7.0 16.5
2. TIMEPERIODS FOR E-TOU-C: Times of the year and times of the day are (T}

defined as follows:

Summer (service from June 1 through September 30}
Peak: 4:00 p.m. to 9:00 p.m. All days
Off-Peak: All other times

Winter (service from Oetober 1 through May 31):

Peak: 4:00 p.m. te 9:00 p.m. All days
Off-Peak: All other times

The applicable baseline territory is deseribed in Part A of the Preliminary Statement

{Continued)
Advice 5TS9-E Issued by Submitted February 14, 2020
Decision D.18-07-004 Robert 5. Kenney Effective March 1, 2020

Vice President, Regulatory Affairs Resalution
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Pacific Gas and Revised  Cal P.U.C. Sheet No. 35762-G
. Electric Company Cancelling Revised  Cal P.UC SheetNo  35696-G
39 San Francisco, California
GAS SCHEDULE GM Sheet 2
MASTER-METERED MULTIFAMILY SERVICE
RATES: Customers on this schedule pay a Procurement Charge and 2 Transpoertation Charge, per

30

meter, as follows:

Per Therm
Baseline Excess
Procurement Charge: 30 23856 (R) 30.23856 (R)
Transportation Charge: 3113126 $1.64861
Total: $1.36982 (R) $1.88717 (R}

California Natural Gas Climate Credit ($27.18)
{per Household, annual payment
occurring in the April bill cycle)

Public Purpose Program Surcharge:

Cusfomers served under this schedule are subject to a gas Public Purpose Program (PPF)
Surcharge under Schedule G-PPPS.

See Preliminary Statement, Part B for the Default Tariff Rate Components.

The Procurement Charge on this schedule is equivalent to the rate shown on informational
Schedule G-CP—Gas Procurement Service to Core End-Use Customers.
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Revised Cal. P.U.C. Sheet No.  35447-G

: Electric Company Canceling Revised  Cal P.UC. SheetNo. 34307-G

39 San Francisco, California

31

BASELINE
QUANTITIES:

SEASONAL
CHANGES:

STANDARD
MEDICAL
QUANTITIES:

RESIDENTIAL
DWELLING
UNITS:

CENTRAL
BOILERS:

GAS SCHEDULE GM Sheet 3
MASTER-METERED MULTIFAMILY SERVICE

The above rates are applicable only to residential use. PG&E may require the Customer
to submit a completed “Declaration of Eligibility for Baseline Quantities for Residential
Rates.” The delivered quantities of gas shown below are billed at the rates for baseline
use. As an exception, service under this schedule not used to supply space heating but
used fo supply water heating from a central source to residential dwelling units that are
individually metered by PG&E for either gas or electricity will be billed using a baseline
quantity of 0.5 therms per dwelling unit per day (Code W) in all baseline territories and in
both seasons.

BASELIMNE QUANTITIES (Therms Per Day Per Dwelling Unit)

Baseline Summer Winter Off-Peak Winter On-Peak (T)
Territories {April-October) (Nov,Feb,Mar) (Dec, Jan) |
el Effective Apr. 1, 2020 Effective Nov_ 1, 2019 Effective Dec. 1, 2019 (T)
P 029 (R) 0.e7 (R} 1.00 n
Q 049 (R) 0.64 (R} 077 (1
R 033 (R} 0.84 (R) 1.19 (1)
S 029 (R) 0.54 (R) 0.68 (1
T 0.49 (R) 0.94 (R) 1.06 (R)
v 0.56 1.18 (R} 129 n
W 0.23 (R) 0.61 (R} 0.87 (R)
X 0.33 (R} 0.64 (R} 077 (n
Y 0.36 0.e7 (R) 1.00 n

The summer season is April-October, the winter off-peak season is November, February
and March, and the winter on-peak season is December and January. Baseline
quantities for bills that include the April 1, November 1 and December 1 seasonal
changeover dates will be calculated by mulfiplying the applicable daily baseline quantity
for each season by the number of days in each season for the billing period.

Additional medical quantities (Code M) are available as provided in Rule 19.

It is the responsibility of the Customer to advise PG&E within 15 days following any
change in the number of residential dwelling units, mobile home spaces, and permanent-
residence RV units receiving gas sernvice.

Service to central boilers for water andfor space heating will be billed with monthly

baseline quantities related to the number of dwelling units fumished such water andfor
space heating.
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The bllowingpagesprovide details orare the SCE electricity taritplied in this studyTablel6 describes the
baseline territories that were assumed for each climate zone.
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Table 16: SCBBaseline Territory by Climate Zone
Baseline
Territory
CZ06| 6
CZ08| 8
CZ® |9
CZ10| 10
CZ4 | 14
CZb | 15

Schedule TOU-D Sheet 2
TIME-OF-USE
DOMESTIC
(Continued)
RATES

Customers receiving service under this Schedule will be charged the applicable rates under Option 4-9 PM,
Option 4-9 PM-CPP, Option 58 PM, Option 58 PM-CPP, Option PRIME, Option PRIME-CFP Option A,
Opfion A-CPP, Option B, or Option B-CPP, as listed below. CPP Event Charges will apply to all energy
usage during CPP Event Energy Charge periods and CPP Non-Event Energy Credits will apply as a
reduction on CPP Non-Event Energy Credit Periods during Summer Season weekdays, 4:00 p.m. to 9:00
p.m., as described in Special Conditions 1 and 3, below:

[ Dellvery Service |
Ontlon 49 PM ) Qptlon 45 PM-CPP. | IRCEN s | DWREC™ |
Enengy Change - SKWh

Summer Season - On-Peak  0.21574 (1) | 0.17870()  (D.00007)
Mig-Peak 0.21574(1) | 010438 (R}  (D.00007)
Oft-Peak  0.17099 (1) | O.07S84 (R}  (D.000OT)
Winter Season - Mid-Peak  0.21574 (1) | 012876 (Ry  (D.00007)
Of-Peak 017093 (1) | O.06674 (R}  (0.000O7)
Super-Oft-Peak  0.16567 (1) | O.07D25 (R}  (D.000OT)
Baseline Credit™** - $kWn {0.07456) (R)|  0.00000

Baslc Charge - Wday
Singie-Family Residence Do31
Mult-Family Resldence D24
MInimum Charge™ - $day
=ingle Family Residence D.345
Mult-Family Residence 0.346
Minimum Charge {Medical Baseline)™ - Siday
Single Family Residence 0173
Mult-Family Resldence 0.A73

Calfomila Climate Credit! {37.00) ()

Califemia Afternate Rates for

Energy Discount - % 100.00"

Famiy Elecirc Rate Assistance Discount - %% 100.00

Option 48 PFM-CPF

CPP Event Energy Charge - 5kWhn 0.20000
Summer CPP Mon-Event Credit

On-Peak Energy Credit - /KN (0.15170)

Maximum Avallable Credit - 3KWh™ "

SUmmer Season (D.5ES504) (R}
Rapresents 100% of the discount percantage as shown In the applicable Special Condltion of this Schedule.

** The Minimum Charge Is applicable when the Delivery Senvce Energy Charge, plus the appilcable Basic Charge Is less than the Minimum Charge.
*** The pngaing Competition Transtion Charge CTC of S0.00089 per KWWh ks recoverad In the UG component of Generation n
- The Basellne Gredt applies up 10 100% of he Baselne Allcabion, regardiess of Tme of Use. The Baselne Allocation ks set forih in Freiminary

S@tement, Pan H.

""" The Maxmum Asalanie Credlt IS the capped credt amount for CPP CUSIoMErs dual pamcipating in oiher demand reEponse programs.

Total = Total Dellvery Service rates are applicatis to Bundied Sanice, DIfect Access [DA) and COMEMUNIy Cholte Aggregaton Senves (CCA Senice)
Customars, excapt DA and CCA Senice CUSIDMETE are not subject 1o e DWREC rale cOMponent of s Schadule but instaad pay the DWREC 3s
providad by Schedule DA-CRS o Schedule CCA-CRS.

Generation - The Gen rates are applicabia only b Bundied Servica Cusiomers.

DWREC - Depanment of Water Racourcas (DWR) Energy Cradit — For mare Informatan on the DWR Energy Credit, ses the Biling Calculation Special
Candition of this Schadule.

Apglied on an equal basls, per househoid, semi-annually. Ses the Special Conditions of this Schadule for more Information.
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Schedule TOU-D Sheet 12 (T
TIME-OF-USE
DOMESTIC
(Continued)
SPECIAL CONDITIONS

1. Applicable rate time periods are defined as follows:

Option 4-9 PM. Option 4-9 PM-CPP, Option PRIME., Option PRIME-CPF : (T
I
. Weekdays Weekends and Holidays |
TOU Period
Sumrmer Winter Summer Winter I
On-Peak 4 p.m.-9pm. MIA A, MIA |
Mid-FPeak A, 4pm.-9pm. | 4pm.-9pm. 4 pm.-9pm. |
Off-Peak Allother hours | 9p.m.-8am. | All other hours 9pm.-8am. |
Super-Ofi-Peak A 8am. -4 pm. MIA fam-4pm. I
CPP Event
Period 4pm.-9pm. | 4pm. -9pm. NIA, NIA I
|

Summer Daily Allocations (June through September)

All-
Daily kWh Electric
Baseline Region Number Allocation Allocation
5 17.2 179
6 14 88
8 12 6 g8
9 16.5 12.4
10 189 158
13 220 246
14 18.7 18.3
15 46 4 24 1
16 144 135
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Winter Daily Allocations (October through May)

All-
Daily kWh Electric
Baseline Region Number Allocation Allocation
5 187 29 1
6 1.3 13.0
8 106 127
9 123 14.3
10 12.5 17.0
13 126 243
14 12.0 21.3
15 99 18.2
16 126 231
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